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Fighting Lone Mothers' Poverty through In-Work Benefits Methodological Issues and Policy Suggestions
Chiara Daniela Pronzato
Introduction
Lone mothers are overrepresented among poor people in many European countries, with detrimental consequences for themselves and their children. Also in Norway, which is known as a country of economic and welfare success, lone mothers were at least three times more likely to be poor than married mothers with children in the same age-range. To this aim, in 1998, a reform of lone parental welfare was undertaken. The main changes involved the most generous benefits, the so-called transitional benefit. The maximum amount of the benefits was increased, working requirements were introduced, and new time limits were imposed. Both lone mothers and lone fathers were eligible for the benefit, but the policy discussion concerning the transitional benefit and how to reform it to avoid work disincentives was carried out primarily thinking about lone mothers' work and poverty rates. The reasons are twofold. First of all, as much as 9 lone parents in 10 were women at the time of the reform. But more importantly, the human capital levels and socio-economic status of lone fathers have been shown to differ substantially from those of lone mothers, presumably due to a strong selection process for lone fathers to actually get daily custody of their children (Kjeldstad and Rønsen, 2004) . Mogstad and Pronzato (2012) , using a quasi-experimental model, find a positive effect of the reform on lone mothers' labour supply and a small reduction in poverty. Is the best result that policy makers could obtain in terms of poverty reduction given the amount of public resources invested? Using the reform as an instrument, in a quasi-experimental setting, we cannot answer this question. We can understand whether lone mothers' behaviour is influenced by public policies, without strong assumptions and referring only intuitively to the economic theory.
However, we cannot distinguish the effects of the different parts of the reform, cannot understand the mechanisms, and cannot predict what kind of policy would have made lone mothers better off. To know what policy would make lone mothers less likely to be poor, we need a more structural approach: thinking what matters for lone mothers' decisions (income, hours of 3 work, age of the children,…), estimate what weight they give to income, hours of work,... when taking decisions, and use the estimates behavioural parameters to predict new policy scenarios.
Nevertheless the advantages of a structural model in providing policy suggestions, structural models are based on relatively stronger assumptions compared to quasi-experimental methods.
How can be sure that the economic model I construct and estimate can reproduce how women take their decisions in a realistic way? What I do in this paper is to simulate the changes brought by the 1998 reform in Norway using the behavioural estimates and then to compare its predictions with the effects of the reform estimated with a quasi-experimental design whose assumptions are considered less strong. Once validated the discrete choice model, I can use it for policy suggestions.
The comparison between quasi-experimental methods and structural models for policy evaluation seems to be an area of research investigated only by a few papers, but necessary to give credibility to both the approaches, and to reconcile them. This is the appeal to young economists made by Keane (2006 Keane ( , 2010 , during his keynote lecture at the Duke Conference on Structural Models in Labor, Aging and Health (2005) , titled "Structural versus Atheoretic Approaches to Econometrics".
He underlines the necessity of considering descriptive statistics, reduced and structural forms as well as experimental methods as complementary approaches to the study of the effects of policy changes. He encourages researchers to perform validation exercises to test the extent to which structural models give "reasonable" predictions of the reality. The adjective "reasonable" may be still judged in a subjective way, but via multiple validation exercises consensus may be reached.
Recently, as a part of the Mirrlees Review, Blundell (2012) has underlined the importance of different empirical strategies to evaluate the effects of earnings taxation on labour market decisions in order to design better tax policy reforms.
Examples are offered by Todd and Wolpin (2006) , Blundell (2006) , Brewer et al. (2006) , Keane and Wolpin (2007) and, more recently, by Bernal an Keane (2010) , Hansen and Liu (2011) , Geyen et al.
(2012), Thoresen and Vattø (2012) . Todd and Wolpin (2006) (Blundell et al., 2000a (Blundell et al., , 2000b and ex-post evaluations Van der Klaauw, 2004, 2007; Leigh, 2005; Gregg and Harkness, 2009 Thoresen and Vattø (2012) evaluates a tax reform by comparing a before-after change in labour supply with the effect predicted by a structural model of labour supply; Hansen and Liu (2011) compares the effect of an increase of the generosity of welfare benefits for young people in Quebec predicted by their structural model of labour supply and welfare participation with the one estimated with a discontinuity regression model by Le Mieux and Milligan (2008) .
Using a similar approach in a comparable policy context as in Blundell (2006) , in this paper, I validate a discrete choice model of work and welfare participation decisions with the results provided by a quasi-experimental design, using the same data and the same outcome variable for the two analyses. Once validated the discrete choice model, the behavioural parameters are then used to find the optimal policy, defined as the policy which provides the lowest level of poverty.
The paper is organized as follows. The 1998 reform is described in Section 2. The two evaluation strategies (the quasi-experimental model and the discrete choice model) and the assumptions they rely on are explained in Section3, while the data are presented in Section 4. After estimating the behavioural parameters, the reform is simulated, and its predictions compared with the estimated effects obtained with the quasi-experimental method: despite the discrete choice model making stronger assumptions, the predictions from the discrete choice model are close to the quasi-experimental ones (Section 5). New policy scenarios are then simulated in Section 6 while conclusions follow in Section 7.
The 1998 Reform of the Transitional Benefit
In this section I describe the transitional benefit and how has been changed with the 1998 reform.
The reform is then directly evaluated through the quasi-experimental design while simulated through the discrete choice model.
The transitional benefit used to be the most generous benefit targeted exclusively at lone parents, mainly taken-up by lone mothers. Lone mothers with at least one child younger than 10 years old used to receive up to 700€ per month. The receipt of the benefit was independent of their labour market decisions but 40% of their monthly earnings exceeding 200€ used to be withdrawn from the maximum amount. A reform of the transitional benefit was undertaken on the 1st of January 1998. First, work requirements were imposed: lone mothers, in order to be eligible for the benefit, 6 were supposed to work at least part-time, to actively seek work, or to be in training. However, the working requirements were only introduced for lone mothers with the youngest child older than 3 years old. Second, the timing of the benefit was changed: lone mothers could receive the benefit until the youngest child was 8 years old (instead of 10) 1 and for a period up to 3 years (while it was potentially 10 years before the reform). Finally, the maximum benefit amount was increased from around 700€ to 800€ per month.
Evaluating the Effect of the Reform
In this section, I describe the two methods used to evaluate the effect of the 1998 reform on lone mothers' working decisions. The first strategy to evaluate the 1998 reform is a quasi-experimental design (a triple-difference model), where the working behaviour is compared before and after the 1998, for a group of lone mothers (treatment group) and a group of married mothers (control group). The second is a discrete choice model where women are assumed to take their decisions about work and welfare participation under a certain budget constrain. After estimating the model, the changes brought by the 1998 reform (new working requirements, new age limits, increased amount of the benefit) are included in the model and the effect of the 1998 reform is simulated by using the estimated behavioural parameters.
A Quasi-Experimental Evaluation Design
In this sub-section, I introduce an evaluation design which exploits the availability of data on working decisions of mothers, before and after the time of the reform. However, I cannot use the classical difference-in-difference model, since I cannot observe exactly the same women both before and after the reform. The reform, in fact, is characterized by a long phase-in period: all lone mothers who were already in welfare at the time of the reform were allowed to receive the benefit according to the pre-reform rules for another 3 years. Therefore, lone mothers who may be observed both before and after the reform -whose observations could be used for a classical 7 difference-in-difference model -have basically no incentive to change their behaviour. Therefore, I evaluate the effect of the reform by comparing the effect of becoming a lone mother in the prereform and post-reform period (Mogstad and Pronzato, 2012) : -S v is equal to 1 if the woman gets separated and becomes a lone mother in year v, 0 if remains married
The intuition behind is that a married mother who gets separated after the reform faces different incentives to change her labour supply: before the reform, she knows that 40% of her earnings are taken from the maximum amount but any change in her labour supply would not modify her right to the benefit; after the reform, she knows that by decreasing her hours of work to less than parttime, she would lose the right to the benefit. The assumption of the model is that, in absence of the reform, married mothers who become lone mothers after the reform would behave the same as married mothers who became lone mothers before the reform. By considering only the flow of new lone mothers, I can overcome the phase-in problem 2 . Not only, new cohorts of lone mothersobserved when have just separated -should be of primary interest for policy-makers, more than a representative sample of lone mothers at a certain point in time, which would over represent lone mothers who have been lone for long time 3 . 8
A Discrete Choice Model of Work and Welfare Participation Decisions 4
The Norwegian register data, I use for the estimation of the model (described in Section 4), provide accurate information on incomes and demographic characteristics but not hours of work.
The model outlined below takes this feature into account, allowing time of work to be measured with an error.
A lone mother, labelled n, is assumed to maximize a utility function T(.) is the tax-benefit function which transforms gross income into net income.
The lone mother faces a set of J discrete alternatives, defined by the combination of earnings and welfare participation decisions. She knows how much utility she would get from each alternative j and chooses the alternative which provides the largest one. We can decompose the utility function into two parts: the deterministic part and the stochastic part
where V nj captures the portion of utility which derives from observable characteristics, while ε nj the portion from unobservable ones. The deterministic part of the utility V nj may be seen as a function which relates the observable characteristics to the lone mothers' utility
where z nj are the observed attributes of the alternatives as faced by the lone mother, and s n the observed socio-demographic characteristics of the lone mother. I specify the deterministic part of the utility to be linear in parameters with a constant
where q nj is a vector of variables that relate to alternative j as faced by the lone mother n, θ are the coefficients of these variables, and k j is a constant that is specific to alternative j. The constant k j captures the average effect on utility of all factors not included in the model. The vector z nj includes the net income available to the lone mother at alternative j and its square, the time of work required by alternative j and its square, a welfare participation indicator, and their interactions. The socio-demographic variables s n cannot enter the model directly, since they do not vary across alternatives. They are interacted with net income, time of work and the welfare indicator to allow utility from income and disutility from time of work and welfare participation to be different for women with different levels of education, age, nationality, numbers and ages of children:
where nj x is her net household income, The relationship between true time of work n t and expected time of work n t is given by
where  is negatively correlated with the unobservable characteristics which make a woman earn more. If a woman earns more than what, on average, a woman with the same observable characteristics does, it means that she needs to work less time than what I predict as expected time of work.  connects true and expected time of work and is assumed to be normally distributed. Therefore (7) becomes 
11
The model I estimate allows disutility from time 3  to be different for women with different unobservable characteristics:
 coincides with  only if there is no difference in tastes due to unobservables among women 5 .
However, I do not need to identify  because the main aim is to take into account that time of work is measured with an error.
The Data
The data used for the empirical analysis are from the register data of the Norwegian population in the period 1993-2001, which contains household and demographic information, and is merged with detailed income data from the Tax Assessment Files through unique individual identifiers. The income data are collected from tax records and other administrative registers rather than interviews and self-assessment methods. The coverage and reliability of Norwegian register data are considered to be exceptional, as is documented by the fact that the quality of such national data sets received the highest rating in a data quality survey in the Luxembourg Income Study database (Atkinson et al., 1995) .
The population of study comprises married, cohabiting and lone mothers who in each year were at least 18 years old and not more than 55, with the youngest child between 4 and 9 years old. From now on, for simplicity, I consider married and cohabiting mothers together, referring generally to 5 The model is estimated using the software Stata (command: mixlogit).
should be also allowed to vary among women but, in practice, the model does not converge when allowing unobservable heterogeneity in many parameters. For more details, see a longer version of the model in Pronzato (2012). all of them as "married" 6 . Self-employed women, students, as well as women receiving permanent disability benefits, are excluded from the analysis.
The sample for the triple-difference model is composed of 1,121,898 women: "becoming" lone mothers (treatment group) and "staying" married mothers (control group), before and after the reform. The sample for the discrete choice model is composed of the sub-sample of lone mothers observed before the reform (7,921), representing what one would use in a typical ex-ante evaluation. The effect of the 1998 reform of the transitional benefit is evaluated on annual gross earnings rather than on hours of work. The reason for focusing on earnings to evaluate the effects of the reform on labour market participation is that I do not have data on working hours. To limit measurement error when using annual gross earnings, I use the consumer price index to make incomes from different periods comparable; throughout this paper the reference year is 1998, and €1 is set equal to NOK 8.4. Details on the sample selection are described in the next sections.
Data for the Estimation of the Quasi-Experimental Evaluation Design
The way the information is registered is very important for understanding the evaluation design:
we know the marital status of the woman on January 1 st of each year while gross earnings are measured annually, from January 1 st to December 31 st of each year. The sample is then selected as follows. The treatment group after the reform is composed of the cohort of mothers who are married on January 1 st 1997 (with the youngest child 2-7 years old), who are still married on January 1 st 1998 (with the youngest child 3-8 years old), who are lone on January 1 st 1999 (with the youngest 4-9 years old), therefore getting separated any day between January 2 nd and December 31 st 1998. By comparing their earnings between 1999 and 1997, we estimate a change in earnings which may be due to many factors, among which the fact of becoming a lone mother, the workincentives provided by the welfare system, and other time varying factors 7 . The comparison with married mothers on January 1 st 1997 (with the youngest child 2-7 years old), who are still married on January 1 st 1998 (with the youngest child 3-8 years old), who stay married on January 1 st 1999 (with the youngest 4-9 years old) helps to clean the total change in earnings by the other timevarying factors (mainly, the child who is growing and the economic trend) and to identify the causal effect of becoming a lone mother on earnings after the reform. By doing the same exercise before the reform (married mothers in 1995, in 1996, who may or may not be lone in 1997), I can identify the causal effect of becoming a lone mother on earnings before the reform. The difference between the effect of becoming a lone mother before and after the reform identifies the casual effect of the reform. In the analysis, I exploit all cohorts available in the data 8 , and include local unemployment rate and year time dummies as furthers control of the economic cycle.
Data for the Estimation of the Discrete Choice Model
From the sample described in the previous session, I select new lone mothers before the reform (in the years 1995, 1996, 1997) . I assume lone mothers face at most 8 alternative choices, given by the joint decision of how much to work (4 alternatives) and whether or not participating in the welfare (2 alternatives). Table A1 . In order to make survey earnings comparable to earnings in the register data, predicted hourly earnings are multiplied by typical hours of work in a full time job (38) and 14 number of weeks in a month, and adjusted in order to take into account nominal and real growth. 10 The 4 work alternatives are defined in the following way: 1) First work alternative (which will be called "no work"): ratio between annual observed earnings and expected monthly earnings in a full time job smaller than 3, which corresponds to less than 9.5 hours a week (on average, in the data, 1 hour and half per week).
As explained in
2) Second work alternative (which will be called "short part time"): ratio between observed annual earnings and expected monthly earnings in a full time job larger or equal to 3 and smaller than 6, which corresponds to 9.5-19 hours a week (on average, in the data, 13 hours per week).
3) Third work alternative (which will be called "part time"): ratio between observed annual earnings and expected monthly earnings in a full time job larger or equal to 6 and smaller than 9, which corresponds to 19-28.5 hours a week (on average, in the data, 22 hours per week).
4)
Fourth work alternative (which will be called "full time"): ratio between observed annual earnings and expected monthly earnings in a full time job larger or equal to 9, which corresponds to more than 28.5 hours a week (on average, in the data, 33 hours per week).
In the observed choice, the three objects of the utility function are defined as follows: (i) the observed welfare participation decision, (ii) the net income which derives from observed earnings through the tax-benefit function (2) Suppose her observed earnings are €17,500 and she participates in the welfare (see example in Table 1 ). Given her human capital characteristics, she is supposed for example to earn €2,500 per month in a full time job. I classify her as working "part time" (17,500 / 2,500 = 7 equivalent full time months; 22 hours per week). I construct three other earning alternatives: "no work", working "short part time", working "full time" (see Table 1 , first five columns). The number of months chosen for each untaken work alternative (no work / short part time / full time) is drawn from the distribution of months of people choosing that alternative (no work / short part time / full time) (Aaberge et al., 2009) . Predicted earnings are then imputed. In the example, Table 1 , the drawn numbers of months are 0, 4 and 12, and earnings are, respectively, €0, €10,000, and €30,000. The choice set of a woman who takes-up the transitional benefit with observed earnings equal to €17,500 and potential monthly earnings equal to €2,500.
For each earning alternative, she can decide whether to participate in the welfare. The transitional benefit is calculated as follows. The maximum annual amount of the benefit is around €8,000 per year. From this maximum amount, 40% of earnings exceeding €2,500 are subtracted. In Table 1 , 6 th column, we can see the corresponding amounts. For this woman, the 7 th alternative is dropped, since the related full time earnings are too large to be still eligible for the benefit. I then simulate the childcare benefit, another benefit which depends on labour supply, given as a reimbursement for extra-costs for childcare, occurred when the mother works. All other remaining benefits are only available in the data as a total amount. However, none of them depends on her working decisions. Finally, I simulate taxes, and obtain the total net income she can have in different work/welfare alternatives (8 th column, Table 1 ). Poverty is defined by a dichotomous variable taking the value of 1 if the lone mother's household has annual equivalent disposable income below 60 percent of the median annual equivalent disposable income in the overall population, and 0 otherwise. The 9 th column (Table 2) indicates in which alternatives the 16 household is considered poor: in the example, the household would be poor if the mother decided not to work, or worked short part time and did not take-up the benefit. The variable, in the 10 th column (Table 1) , indicates the decision observed.
Descriptive statistics of the sample of lone mothers before the time of the reform are shown in Table 2 . This also represents the sample of reference for the simulation of the optimal policy (which minimizes poverty) shown in Section 6. 
Comparing the Estimated Effects of the Reform

Quasi-Experimental Estimated Effects and Comparison with the Simulated Effects of the
Discrete Choice Model
Results of the triple-difference model are shown in Table 3 . In general, I find a positive effect of the reform: lone mothers increase their earnings of €384 per year. When distinguishing women by level of education, results appear positive and significant only for low and medium high educated women, non-significant for highly educated women. We observe that the introduction of the reform has reduced the distance between lone and married mothers: before the reform becoming a lone mother implies, on average, a decrease of 702€ in earnings; after the reform, it implies a decrease of only 320€ (384-704). Results are robust to different specifications and to the inclusion of more control variables 11 . 25,508 Notes: estimated effects of the reform when using the triple-difference design, together with the 95% confidence intervals, the number of observations, and the average earnings before the reform.
Estimated Behavioural Parameters from the Discrete Choice Model
I estimate the effects of income, time of work, welfare participation and their interactions with other socio-demographic variables, on the probability of choosing one of the alternatives, using a mixed logit specification with the coefficient of time of work treated as random coefficient, assumed to be normally distributed, as outlined in Section 3. Results are reported in Table 4 . The model is estimated without any restriction imposed on the utility function. To check that the utility function respects the concavity and monotonicity properties, I check the derivatives with respect to the utility arguments. The first derivative with respect to income is positive for the whole sample as well as the first derivative with respect to time of work is negative for the whole sample.
Second derivatives are in the expected direction, as shown in Table 4 . Utility is decreasing in welfare participation for 96% of the sample. The standard deviation of the random coefficient is 18 significantly different from zero, revealing an important role of unobserved heterogeneity and/or measurement error.
The interaction between income and time of work is positive, which may be explained by the presence of better positions in the labour market that, even if imply longer hours of work, increase woman's utility. The interaction between welfare participation and income is positive: since a large part of lone mothers' income comes from other benefits in Norway, the positive interaction could reveal that the cost of participating is lower for women who also participate in other welfare programs. The interaction between welfare and time of work is also positive: women who work more may be more informed because they are more likely to talk with other people at the place of work or they may suffer less from welfare stigma because they feel they do not completely depend on welfare 12 . Results concerning number and age of children are in the expected direction: on the one hand, having more and younger children increases the cost of working; on the other hand, it increases utility from income. Immigrant women have more disutility from time of work.
This finding could result from the fact that, given their level of education, they are in poorly paid jobs. Younger women have less disutility from participating in the welfare while the cost of the welfare is not linear by years of education. Women with secondary schooling have less disutility from participating in the welfare than higher and lower educated women. This may capture different aspects of welfare participation: on the one hand, if information is needed then better educated women may be more prompt to apply for the benefit; on the other hand, better educated women may suffer more to be dependent from welfare. Observations 59,293 Notes: Mixed logit regression with time treated as random coefficient; *** significant at 1% level, ** significant at 5% level, *significant at 10% level. Income variables divided by 1,000. Time of work expressed in equivalent full time months. 20
Simulating the Effect of the Reform
In order to simulate the reform with the discrete choice model, I need to parameterize the transitional benefit according to the new rules. There are three important changes. First, working requirements are imposed. Second, the age limit for eligibility on the youngest child is lowered, and time limits on welfare participation are introduced. And third, in-work benefit levels are raised.
The increase of the maximum amount (from around 8,300€ to 9,500€ per year) not only makes the transitional benefit more generous but also makes women more likely to be eligible: before the reform, only women earning less than €1,900 per month can receive the benefit while, after the reform, women earning until €2,200 per month are also eligible. This results in a larger number of alternatives in the choice set for those women now eligible to receive the benefit. According to the change of the age limit, women with the youngest child aged 9 years old are not allowed to receive the transitional benefit anymore. The reform requires lone mothers to be in training, to work at least part time, or to seek work.
The law does not give details about the "training" and "seeking work" activities. I do not have any information on what these activities consist of, whether it was difficult to have a training period, what women were asked in case they were seeking work. And I do not know whether these activities were easily approved by the public administration, and for how long they were compatible with being eligible for the benefit. Moreover, register data do not have information on training and periods of seeking work, so that I cannot know who was taking this decisions, even after the reform. What I can do is to assume that lone mothers receiving the maximum amount of the transitional benefit after the reform are engaged in one of the two activities. In fact, the maximum amount is given only to women earning less 200€ per month and it is reasonable to assume there is no part time job in Norway paid less than 200€ a month. The percentage of non-working women on welfare after the reform (supposed to be in training or seeking-work activities) is 7.0% while the percentage of non-working women on welfare is 18.5% before the reform. While before the reform, the possibility of receiving the transitional benefit and not working was a woman's decision, after the reform it is the result of the woman's decision and the new constraints imposed by the law. We may expect women with lower level of education to be more likely to be observed in training or seeking work activities after the reform, but this does not seem to be the case when looking at post-reform data. The percentage of non-working women receiving the benefit before the reform was 26.4% among low educated women, 14.0% among medium educated women, 11.0% among highly educated women. The percentage of non-working women receiving the benefit after the reform (assumed to be in training or seeking work activities) is 8.7% among low educated women, 6.3% among medium educated women, 7.6% among high educated women. In order to reproduce what I observe in the data, I drop randomly the alternatives of non-working and participating in the welfare for a number of women so that the percentage of women taking this decision -with the new rules -is 7.0%. The simulated effects of the reform from the structural model are calculated as weighted earnings, given by the sum of earnings in each alternative times the probability of choosing that alternative. Results are shown in Table 5 . The simulated effect of the whole reform is positive: on average, lone mothers increase their earnings of €450 13 per year. The effect appears heterogeneous for women with different level of education: positive and stronger for low and medium educated women, while negative and smaller for high educated women 14 . We can separate the effects of the introduction of the working requirements and new age limits from the effect of more generous benefits. The bottom part of Table 5 summarizes the results. The introduction of working requirements has increased women's earnings, as expected. The effect is larger for low and medium educated women than for highly educated women. Also the new age limit has a positive but small effect on work decisions. Making the benefit more generous has the expected negative effect on annual earnings. The effect is relatively large also for highly educated women. In fact, for highly educated women, the increase in the maximum amount has made them eligible in more work alternatives. Results from different specifications of the model are included in the Appendix (Table A2 ). 1,539 Notes: simulated effects of the whole reform (with the 95% confidence intervals) and of each policy parameter changed by the reform, predicted by using the estimated parameters of the discrete choice model. 13 In order to calculate the confidence intervals around the predictions from the structural model, I employ the bootstrap method: I draw 100 new samples from the original one, each of them containing the original number of observations (N = 7,921), where each observation may be repeated more than once (with replacement); I re-estimate the model using each of the 100 new samples; I parameterize the reform and get 100 sets of predictions. From these predictions I calculate means, standard errors, and confidence intervals. 14 Imposing the proportion of women in training or seeking work activities to 7.0% implies, according to the discrete choice model estimates, to grant the possibility of receiving the benefit without working to 40 women out of 100.
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The comparison between tables 3 and 5 represents a first contribution of the paper. Predictions from the discrete choice model, usually considered econometrically more fragile, are confirmed by the tripledifference model. Results of the two methods are, in fact, positive and significant, confidence intervals overlap, and point estimates are rather close. Not only, the discrete choice model predicts well also by level of education: the positive effect is larger for low-medium educated women, while slightly negative for highly educated women.
New Policy Scenarios
The comparison between the results of the discrete choice model and the triple-difference model makes me confident in using the behavioural estimates to find which policy changes to the transitional benefit would have minimized poverty among lone mothers. Before the reform, the percentage of poor lone mothers is 11.8, as shown in the 1 st column of Table 6 . At the bottom of the Table, the parameters of the reform are reported.
The aim is to find the policy parameters which minimize poverty 15 . I look at two situations:
 when the working requirements are those implemented at the time of the reform: in order to be eligible for the benefit, women are required to be in part-time work, to seek work, to be on training (case 1);  when the working requirements are introduced without the possibility of training or seeking work (case 2).
These two scenarios should be interesting benchmarks for policy makers. The first scenario represents the case in which policy makers want to introduce working requirements but allow women to invest time in training and seeking work. The second scenario can be seen as a "long term" realization of the reform: after the first period spent in training or seeking work, women have to work to be still eligible for the benefit. In this last scenario I also allow time of work to vary in order to choose the working requirement which minimizes poverty. In the first scenario, instead, working requirements are reproduced as observed at the time of the reform. Another difference between the two scenarios is the 23 amount of resources involved: "stricter" working requirements (case 2) imply a lower public expenditure, which derives from giving less generous benefits (due to the withdrawal rate) and from cancelling welfare for women who eventually decide not to work. In the 2 nd and 3 rd columns of Table 6 , I report the simulated effects of the actual reform on poverty in the two policy scenarios. Poverty decreases to 8.6% (case 1) and to 9.4 (case 2) while the average cost per woman is, respectively, €3,163 and €1,920. ≤ €1,920 Notes: a lone mother, in order to be eligible for the benefit, is required to work part-time, seek work or be in training (case 1); a lone mother, in order to be eligible for the benefit, is required to work for a given amount of time (case 2).
In order to find the optimal policies, under revenue neutrality, I vary the maximum amount of the benefit, the withdrawal rate, the disregarded amount, the age limit and, only for case 2, the working requirements. In order to find the parameters of the reform I proceed with a two-step maximization procedure 16 . The results are shown in Table 6 . If we consider the case where working requirements are implemented as in 1998 with the possibility of training and seeking work (case 1), with an average expenditure of €3,163 per lone mother, we observe a further decrease in poverty to 7.2%. Comparing the parameters of the benefit between the "actual reform" and the "optimal policy", we see that the reduction in poverty is a consequence of the reduction of the withdrawal rate and of the disregarded amount, while the maximum amount and age limit are the ones observed, respectively, in the pre and post reform period. In the second scenario (case 2), we also observe a decline in poverty which is now equal to 9.0%. Also in this case, the withdrawal rate is the parameter which is more distant from the observed one. The maximum amount is still around €8,000 per year while, the disregarded amount has increased. In this scenario, I allowed the required time of work to vary. However, the optimal one is confirmed to be 6 months a year (part time). Also the age limit is confirmed to be 9 years old.
Could they have reformed the transitional benefit in a more efficient way investing the same amount of public resources? Yes, the paper shows that this would have been possible, not by increasing the generosity of the benefit, but through a reduction of the withdrawal rate so that decision to work could have been more attractive, leading to higher income, and lower poverty.
Conclusions
In this paper, I compare the effect of the 1998 Norwegian welfare reform on lone mothers' earnings estimated using a triple-difference model and a discrete choice model of earnings and welfare participation decisions. The reform increases the maximum amount of the transitional benefit, introduces new working requirements and changes time limits in order to be eligible for it. A first contribution of the paper is to compare two different ways of doing policy evaluation. From both the evaluation methods, we observe a positive effect on lone mothers' earnings, driven by behavioural responses of lower and medium educated women. The two strategies help the understanding of the policy impact in a complementary way: while the focus of the triple-difference model is to measure what really happened, the challenge of the discrete choice model is to predict what potentially can happen. Both aspects are important from a policy point of view. The fact that predictions provided by the discrete choice model track the results of the triple-difference analysis gives credibility to both the approaches. From a policy point of view, the availability of structural models gives policy makers the opportunity to plan how to use rationally the resources at disposal to pursue their social objects. The main contribution of the paper is to suggest what would work better for fighting lone mothers' (and their children) poverty. In the studied case, we observe that -under revenue neutrality -lone mothers' poverty could be more efficiently reduced by lowering the withdrawal rate. This would give women the incentive to work and earn more, and to reach a level of income beyond the poverty-line threshold.
